Introduction
Due to an increase in the complexity of consumer products and services, and a simultaneous (and possibly related) decline in user-friendliness and reliability [1] , customers require more and more support from their suppliers and service providers [1, 2, 3, 4] . Having become more aware of their rights, customers also demand and expect high quality support. For firms, setting up and maintaining high quality customer support systems is expensive, but it can lead to a number of benefits that offset the costs. Sustainable competitive advantage can be built by investing in the quality of supporting services [5, 6] , which potentially leads to increased customer satisfaction and loyalty [7] . Although the precise relationship between customer satisfaction with supporting services and loyalty to their providers remains to be determined [e.g. 8], satisfied customers are generally considered more loyal than dissatisfied customers [9, 10], while increased loyalty is often associated with greater overall profitability [11, 12, 13] .
Apart from increased customer satisfaction and loyalty, several other potential benefits of high quality support have been identified. Providing high quality support helps companies to differentiate themselves from their competitors [14, 15] , which can be especially important for providers of relatively standardized services that are increasingly being perceived as commodities [16] . High quality support may also justify a higher price setting for the core product or service [11] . Furthermore, high quality supporting services can directly generate important revenues for companies, e.g. through the sale of subscriptions to updates, or the sale of upgrades and complementary products and services [3, 17] . Finally, extensive helpdesks can increase the adoption rate and success of entirely new services. Little doubt remains that offering high quality support can directly or indirectly contribute to the bottom-line of many firms [18] .
The Internet has been identified as a very promising channel for supporting services, as it is well suited for communication and information exchange, which are key components of nearly all supporting services [19] . Firms have developed various forms of online support, often complementing, sometimes substituting or extending their existing services. Customers expect similar quality levels from these electronically offered supporting services as from their traditional counterparts [20] . Still, many online services do not seem to be designed in a way that appeals to customers. Nor does their design maximize their benefits [21, 22] . In spite of these observations, and in spite of the potential economic importance of online support, very little research has been carried out in this area. Specific research on online support is needed for a number of reasons. First, substantial differences between online and traditional service encounters have been identified [16, 22, 23, 24, 25] , the most obvious one being that the user interface of online services replaces the traditional servicescape [26, 27] and largely substitutes interaction with service staff. Contrary to what is true for traditional services, to online customers 'high quality' may actually mean not having to interact with staff at all [23, 28] .
Second, traditional service research has mainly focused on customer evaluations of the core service and associated cognitive, affective and behavioral consequences [11, 29, 30] .
Considerably less attention has been paid to the conceptualization and analysis of the quality of supporting services. Supporting services have a number of unique features, which may play an important role in the creation of expectations and customer satisfaction and the development of behavioral intentions, such as repurchasing and word of mouth behavior, towards the core offer as well as towards the provider of the full service package [31] . Although some research exists on consumer evaluations of self-service technologies [16, 23, 32, 33] , or e-services [25, 34, 35] , there is a general lack of research related to the electronic delivery of supporting services [36] , or about how customers perceive the representation of the provider of a service by a machine [37] . Research is thus needed with respect to the impact of technology on various customer responses, such as perceived service quality, value, satisfaction and loyalty [24, 35, 38] . A better understanding of how customers evaluate online support and develop behavioral intentions as a result of these evaluations will help companies to improve their online support offering and maximize customer value.
The objective of the present study is therefore to investigate 1) determinants of satisfaction with online supporting services and 2) the relative importance of satisfaction with online support on the one hand and with the offline core service on the other in creating loyalty to the service provider. We have structured the paper as follows. First, existing theory is reviewed with respect to supporting services, online service quality and customer responses. Second, propositions are formulated and tested in an empirical study of online customer support by mobile telecommunication service providers. The paper concludes with a discussion of the results, managerial implications and directions for future research.
Review of the Literature

Definition of Online Support
Supporting services have been conceptualized as customer service or customer support [39] , product support [3, 22] , or as technical support [4] , and can be conceptualized productively starting from the dichotomy between core and peripheral services. In most cases, a core product or service can be distinguished, sales of which are a major reason for the company to be in the market. This core product is often supplemented by various peripheral services [22] , forming the 'augmented product' [40] . The main purpose of the peripheral services is to increase the value of the total offer. Peripheral services have been subdivided into facilitating and enhancing services [40] , or facilitating and supporting services [41] . Loomba [1 p.4] suggests that support comprises all activities, which "ensure that consumers continue to obtain trouble-free use of a product over its life cycle." Support occurs before, during or after the purchase of tangible or intangible core products [42, 43] , and can take the form of documentation, installation, user training, field services such as product upgrades, maintenance and repair, and warranties [1, 17, 43, 44, 45] . With the purpose of preliminarily defining online support, we combine definitions of electronic services (e-services) and traditional customer service. Thus, online supporting services include all aspects of online service, i.e. the total of online cues and encounters [25] , occurring before, during or after the online or offline delivery of a core product or service, provided in order to ensure that customers obtain trouble-free product use and gain support in case of problems and questions.
Characteristics of Online Support
The Internet has been identified as a promising channel for supporting services, as it is well suited for communication and information exchange, which is essential to virtually all supporting services [19] : almost unlimited amounts of information can be made available in real-time, with a high degree of efficiency [46] , substantially decreasing the need for interaction with costly human staff. Potential benefits of providing information online are that documentation can be customized to specific regions, can contain more and richer information than print copies, and can contain more and better pictures and even interactive video sequences. Online documentation can more easily be kept up-to-date than print materials, while the quality of instructions can be improved based on customer feedback. Services are globally accessible, 365/365 and 24/24. Global support can be organized centrally, eliminating the need for numerous local offices. Firms can also deal with their customers directly, decreasing the need for expensive intermediaries, and at the same time improving the quality of market intelligence, while building learning relationships with their customers [38] .
Development of Propositions
Value, Enjoyment and Satisfaction
The relationships between customer evaluations of supporting services and their attitude towards a provider will be explored from the perspective of the Quality-Satisfaction-Loyalty chain [47] . In this model, perceived service quality positively affects customer satisfaction.
Satisfaction is considered a key antecedent of a whole battery of desired behavioral intentions [40, 48] , such as recommendation of the provider, repurchase behavior and a preference for a particular provider compared to its competitors [see e.g. 10]. In a relationship context, customer satisfaction results from a comprehensive evaluation of the complete service offer [49, 50] .
Since the core product or service is the fundamental reason why the customer deals with a company, we expect:
There will be a positive relationship between customer satisfaction with the core service and loyalty to the provider.
Supporting services are part of the complete service offer, and in line with previous research we expect that customer responses to the quality of supporting services will be similar to those with respect to the quality of the core service [e.g. 51, 52] and will thus lead to customer satisfaction and loyalty to the provider:
There will be a positive relationship between customer satisfaction with online support and loyalty to the provider.
Loyalty to the provider will be a function of satisfaction with online and core service, but since no previous theories exist in this respect, we do not develop a proposition about the precise form of this functional relationship.
In services marketing the customer satisfaction concept has been used rather ambiguously. It has recently been defined as a pleasurable fulfillment of a need or goal [53] . This definition implies on the one hand that it is the result of an evaluation, or a comparison of received benefits with expectations previously held by the customer, but on the other hand it also refers to an affective dimension. In line with previous research [54] , we expect:
A direct positive relationship exists between the extent to which customers perceive online supporting services as valuable and their satisfaction with these services.
We thus conceptualize perceived value as an antecedent of customer satisfaction [55] . In the literature, value has been defined as a) low price b) quality compared to price, c) all that I get for all that I give, or d) whatever I want in a service [56] . Since many supporting services are offered free of charge, their perceived value will most likely be based on the last alternative.
Since experienced enjoyment of using self-service technologies has been shown to be an important antecedent in customer evaluations of technology [32, 57] , which also leads to satisfaction [58, 59] , we expect:
A direct positive relationship exists between the extent to which customers perceive online supporting services as enjoyable and their satisfaction with these services.
E-Service Quality Dimensions
Service quality drives customer satisfaction and loyalty. Service quality, and electronic service quality (e-service quality) in particular, are conceptualized as multidimensional constructs. In the following, we take the idea of the dualistic nature of satisfaction one step further and propose that perceived service quality in some dimensions will act as an antecedent of value,
whereas perceived service quality in other dimensions will act as an antecedent of pleasure, or
There is a lack of published conceptual and empirical studies on online quality in different service contexts [25, 28, 35, 60, 61] and no studies discuss the perceived quality of online supporting services. Most e-service research currently relates to an ecommerce context, but there is no consensus about the dimensionality of e-service quality and the character and number of factors vary substantially between studies. The most extensive conceptualization to date is the e-quality framework proposed by Zeithaml et al. [25] for online purchases, consisting of eleven e-service quality sub-dimensions that can partly be related back to SERVQUAL [62, 63, 64] . In another recent study [65] eight factors were used to explain customer loyalty in an online retailing environment, whereas authors of another study [66] reduced a large number of variables to fourteen items that loaded on four factors. To a certain extent the number of factors is arbitrary and much overlap can be observed between the factors recently identified by various research teams, depending on the type of service that is studied.
Based upon theoretical considerations and a review of previous studies a decision was made to distinguish five e-quality dimensions. It has been argued that consumers use similar quality dimensions no matter which type of service is evaluated on the Internet [25] . In the following we make an attempt to identify dimensions that apply universally to online services.
Usability
The first e-service quality dimension we propose is the usability of the user interface. Here we refer to all functional aspects of online services, and as a consequence usability comprises a number of previously identified e-quality dimensions. A first requirement for using services is that customers must be able to find the support website and to access it [25, 60] . Once the services are found and accessed, customers will need to navigate through the electronic servicescape, or e-scape. The quality dimension ease of navigation refers to the perceived amount of effort needed to find whatever the customer searches on the site. Ease of navigation requires that functions assisting the customer are available; help functions, search engines, etc.
To be utilizable the service should also be perceived reliable [25] , which requires correct technical functioning, accuracy of links and supply of correct i.e. complete and up-to-date information. Seamless, consistent and reliable interactions with the site are of increasing importance to users of the Internet [28] . Efficiency [25] also contributes to the usability of the services, since it reflects the ease of use and logical structure of the web site. A general rule in this respect seems to be that customers should never need more than two clicks in order to get to what they need. Basic information, such as frequently asked questions (FAQ) and a contact address should be easy to find and there should be no need to provide extensive personal information each time support is needed. Information should be logically structured, easy to understand and presented in reasonable chunks. Since the usability of the services does not intrinsically contribute to the value of the services, although a lack of usability leads to distress, we expect:
There will be a direct positive relationship between perceived usability of the online supporting services and enjoyment.
E-scape Design
Functionality of the website is one thing, but the customer should also feel comfortable, when using the service. From this perspective all tangible or visible aspects of the user interface can be compared with the so-called servicescape [26] of brick-and-mortar firms. Therefore the second e-quality dimension we propose relates to the aesthetic experiences of the customer [23, 25] , while navigating the e-scape. A well-organized, clearly readable overview of available services as well as appealing colors will contribute to customer enjoyment, and we expect:
There will be a direct positive relationship between perceived quality of the escape and enjoyment.
Functionality and aesthetics are thus expected to contribute mainly to the enjoyment of the customer, whereas they are not expected to have a major impact on the perceived intrinsic value of the services. Other aspects of supporting services can be expected to contribute little to the enjoyment of the customer, but instead augment the perceived benefits of using the services.
Customization
A third dimension of e-service quality we propose is customization. This dimension covers to what extent and how easily the site accommodates customers' preferences and how well it is designed to appeal to the user group [25] . We suggest to include the dimension flexibility [25] , being defined as the extent to which the provider offers a range of service options. If this range is broad enough, the firm actually allows the customer to choose their preferred option, which comes very close to a customized solution. Examples of areas where the provider could offer flexibility are communication, payment, and delivery and return methods. Flexibility is derived from the ability of the service worker to adapt the service in order to meet customer needs [28] .
Customization can e.g. be achieved by creating personalized websites that utilize previously collected information about preferences, past purchases, and navigation behavior. Since customization is intended to create added value to the customer, we expect:
There will be a direct positive relationship between the extent customers perceive the online services to be adapted to their unique history and requirements (customization) and the perceived value of these services.
Assurance
A fourth dimension that can be distinguished is assurance, resulting from perceptions of security, safety and trust. Security is the extent to which customers perceive the provider's web services to be free from intrusions by third parties, whereas privacy refers to the active maintenance of a level of confidentiality with respect to private information provided to the provider [25] . Customers expect they can trust companies to protect any personal information they may have gathered. Security and privacy are therefore closely connected to trust [34] . Trust and assurance are considered the most important drivers of e-service satisfaction and loyalty [12, 67] and must be considered a hygiene factor, i.e. immensely important when absent [28] .
The effect of distrust is also presumed to be greater than the effect of trust [68] . Trust can broaden the zone of tolerance: occasional inconsistencies in service performance will not necessarily lead to distrust, if adequate explanations for the event are given and accepted [69] .
In other words, the company should keep its promises [70] and provide honest and accurate information. When valuable transactions are made online, assurance will be closely related to security/privacy and providing reliable information. We expect:
There will be a direct positive relationship between assurance and the perceived value of the supporting services.
Responsiveness
Finally a quality dimension has been identified that, in the case of supporting services, could be expected to contribute directly to overall satisfaction. Responsiveness relates to the ability to respond quickly to requests for support [25, 28] . In the case of supporting services, the speed with which the company reacts, provides help to problems and takes care of follow-up seems to be an essential quality. While communication in different forms is at the heart of all service interactions [41, 71] and an important element of online services [22] , we expect the extent to which the support web site facilitates efficient and effective interaction and communication between the customer and the company to be a key satisfier:
There will be a direct and positive relationship between perceived responsiveness and satisfaction with the supporting services.
We have summarized the propositions in a conceptual model that is presented in Figure 1 .
[
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Research Design and Methodology
Research Setting
To test our propositions an empirical study was designed. We decided to study online support offered by providers of mobile telecommunication services. The European mobile telecommunications market is a good example of a nearly saturated market, where the core product has become a commodity. In this business it is extremely important to retain existing D2 expects that customers, once they have installed this convenient tool will think twice before changing their provider. For the customer, the websites provide a platform where they interact with other customers and the company, get information about mobile telecommunication, support, and entertainment, whenever and wherever they need it.
Questionnaire Design and Measurement
A structured and undisguised questionnaire was designed. The purpose of the study was revealed and detailed instructions were provided. Questions covered all identified dimensions of perceived e-service quality. Furthermore, the survey contained questions on satisfaction with the mobile telecommunication provider's online support, and satisfaction with the provider's core service. In order to measure loyalty, we adapted the four-item behavioral outcomes scale developed by Zeithaml, Parasuraman and Berry [48] for use in this particular environment and included questions on provider preference, the intentions to recommend the provider (word of mouth), to continue using this provider (loyalty) and to repurchase the same package form this provider. All variables were measured on seven-point Likert scales as self reported attitudes towards a range of statements, ranging from 'completely disagree' to 'completely agree'. All variables were measured with multi-item measures combining between two and four indicators.
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In Table 1 the questionnaire items are presented. The questionnaire was pre-tested offline.
Content, wording, sequence, layout, and instructions were extensively discussed and revised when necessary.
Sampling
An invitation to participate in the online survey was posted on a website accessed by users of different telecommunication service providers: the homepage of the Marketing Department of a medium-sized university in Western Europe. Students, staff and other visitors from various countries call on the site. As a result, the sample largely consisted of students having a contract with a mobile telecommunication provider or a prepaid card. Thus, a non-probability sample was used [72] . A pop-up window invited everyone accessing the website between mid July and mid August 2001 to partake in the study. Participants were rewarded with a five Euro gift voucher. Between mid August and mid September 2001 the questionnaire could still be accessed. Experts suggest that online surveys should be posted for at least one week, preferably two, in order to give visitors enough time to participate in the survey [73] .
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In Table 2 an overview is presented of all mobile telecommunication service providers in the survey and the URL's where their services can be found.
Analysis and Results
The data were screened for missing values, but few were found. In those cases where this had little consequence we substituted the missing values with the mean [74] . Furthermore the distributions of values for all variables were checked for normality. In Table 3 we present correlations between all core constructs.
[PLEASE INSERT TABLE 3 ABOUT HERE] Subsequently, the hypothesized relationships in our model were tested by means of seemingly unrelated regression (SUR). The use of SUR [75] warrants that the interrelationships among the different equations are taken into account and that prediction accuracy is optimized. The relationships hypothesized in our model are summarized in Figure 2 . A Breusch-Pagan test for contemporaneous error correlation [76] was performed, and indicated that the error terms of the four equations in our system are significantly correlated. Failing to take this intercorrelatedness of the error terms into account in estimating the relationships in our model will lead to invalid results.
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The reliability measures for the constructs used in our study were presented in Table 1 . We can conclude that all constructs exhibit a high degree of reliability as all values for Cronbach's alpha exceed the recommended cut-off level of 0.70 [77] . Table 4 contains the results of the SUR used to estimate the various parameters in our model.
Testing of Propositions
From the numbers presented in Table 4 we can conclude that the data supports our conceptual model. Based on the system weighted R 2 we conclude that 60 per cent of the variance in the data is explained by our model.
[PLEASE INSERT TABLE 4 ABOUT HERE] Table 5 contains the unstandardized coefficients and the accompanying t-values for the various parameters of our model. The numbers in Table 5 guide our test of the various propositions.
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We see that online enjoyment is significantly influenced by both usability (unstandardized coefficient = 0.19; t-value = 1.89) and e-scape (unstandardized coefficient = 0.55; t-value = 5.35). Consequently, the data provide support for propositions 5 and 6. Online value is only significantly influenced by customization (unstandardized coefficient = 0.79; t-value = 8.90).
Thus, we accept proposition 7. As there is no empirical support for the influence of assurance on online value, we reject proposition 8.
From the results presented in Table 5 , we can also conclude that online satisfaction is significantly influenced by all three hypothesized antecedents; namely online enjoyment (unstandardized coefficient = 0.35; t-value = 3.72), online value (unstandardized coefficient = 0.46; t-value = 5.96), and responsiveness (unstandardized coefficient = 0.22; t-value = 3.86).
Therefore, our data also support propositions 3, 4 and 9 respectively.
Turning to the ultimate dependent variable in our model, loyalty to the provider, we see that loyalty is both influenced by online satisfaction (unstandardized coefficient = 0.54; t-value = 5.83) and offline satisfaction (unstandardized coefficient = 0.61; t-value = 6.49). Our data thus support propositions 1 and 2. A Wald-test was conducted to investigate whether online and offline satisfaction had statistically different impacts on loyalty. As the Wald-test appeared to be highly insignificant we can conclude that the effects of online satisfaction and offline satisfaction on loyalty to the provider are equal in this sample.
Conclusion
The objective of the present study was to identify antecedents of satisfaction with online supporting services, and to determine the relative effects of satisfaction with online supporting services on the one hand, and with the offline core service on the other, on loyalty to the service provider. We identified five potential e-service quality dimensions that could influence customer satisfaction with the online offering. Effects on customer satisfaction of the perceived quality of the user interface in terms of its usability as well as of its more aesthetic qualities were predicted and confirmed in our study. Perhaps surprisingly we did not observe a significant effect of assurance on satisfaction. This could imply that the importance of assurance for customers of online services and loyalty to their providers has been overstated in the literature, due to a focus on the perceived risks of online transactions. Possibly, however, the participants of the survey, mainly students and university staff have an above-normal technology readiness [78] , which may make them less sensitive to online security issues. Our results demonstrate that, at least to the surveyed customers of mobile telecommunication service websites, assurance is of less importance and that these consumers may take security for granted, especially with respect to online services provided by well-known and reputable companies such as telecommunication firms. If consumers fail to adopt online supporting services offered by telecommunication providers it is more likely to be due to lack of customization, problems with accessing the service or a badly structured e-scape. Furthermore, we observed that in the present study responsiveness had a significant direct effect on satisfaction.
Although the Internet has been widely promoted as an interactive medium, most currently offered services cannot be described as truly interactive. Customers search and retrieve information, but there are few instances where they actually enter into an active dialogue with the site. Therefore, responsiveness may currently be perceived as a fairly neutral service quality dimension. It becomes critical, however, when customers have immediate and unique problems that need immediate answers and especially when those answers are needed from an expert and not from a database of FAQ. Responsiveness could probably also be seen as a hygiene factor, where the absence or lack of responsiveness has a stronger impact on customer satisfaction than its presence. If customers provide feedback to the site, but it is ignored and no improvements can be discerned it is likely to have a strong negative effect on overall satisfaction with the site.
Furthermore, we observed that in the case of mobile telecommunication service providers the perceived quality of online supporting services is tremendously important for the creation of desired behavioral intentions and loyalty. In this particular case online and offline satisfaction contributed equally to the desired effects.
Managerial Implications
These results have several implications for managers. In the case of telecommunication When customers have a problem, they need to find the solution fast and efficiently. An intuitive design adds to their enjoyment, whereas a lack of it may lead to great irritation.
Limitations and Suggestions for Further Research
A number of limitations apply to the present research. A greater sample size and sample heterogeneity would have allowed us to apply more sophisticated analytical techniques and might have led to a segmentation of user groups. It must be recognized that the rather homogeneous composition of the present sample in terms of age range and occupation, as a result of the use of mainly student and academic staff as subjects, limits the scope and generalizability of our conclusions. Students must be considered a unique customer segment. distinguish the core product from competitive offers. Finally, the validity of the outcomes of our study depends largely on the importance of online support to customers of the core service.
Research is needed to investigate the relative importance customers attach to (online) support with respect to a variety of core products and services. *All correlations are significant at the .01 level, except the correlation between e-scape and offline satisfaction, which is non-significant. 
